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THE RECEIPT OF 
OCEAN 


By A. J. 


There are, of course, three main forms 
in which petroleum products are 
initially handled in the United Kingdom. 
First, finished products imported from 
overseas refineries; second, products 
refined from crude imported as such 
into this country; and third, the rela- 
tively small quantities of indigenous 
production such as from the’ Scottish 
shale mines and the Eakring field near 
Nottingham. The various plans which 
have already been’ announced for ex- 
tending the refinery activity in this 
country will, of course, have a funda- 
mental effect upon the balance between 
the first two of these sources but, for 
the time being, finished products 
imported as such still provide the main 


OIL AT A MAIN 


INSTALLATION 


FOSTER 


starting 
system. 

The ocean installation is essentially a 
plant for the reception and temporary 
storage of petroleum products which 
have been refined elsewhere. It is of 
necessity situated on the coast or on an 
estuary giving sufficient depth of water 
for the berthing of ocean-going tankers 
and having the appropriate facilities and 
rail and road connexions to enable the 
products to be despatched into the 
market by rail, road, and coastwise or 
by river and canal craft. The installa- 
tion is the first link in the chain of 
domestic distribution of petroleum 
products and in addition to the main 
purpose of receiving and storing finished 


point for the distributing 
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The tanker ‘‘Neritopsis’’ discharging gasoline 

at a berth on the north side of the Manchester 

Ship Canal. (Illustrations to this article by 
courtesy of Shell Photographic Unit.) 


products, its functions extend in many 
cases to such ancillary duties as blending 
of lubricants and ethylizing of aviation 
and petroleum spirit. It is generally 
owned and managed by one or other 
of the larger oil companies who not 
only import and feed the products into 
their own distributive network, but 
may also provide installation facilities 
for some of the smaller distributing 
companies. There are alsoa few indepen- 
dently owned installations which cater 
for the industry as public wharfingers. 

The operations at an installation have 
to be very closely integrated with the 
movements of tankers and the require- 
ments of the market. The tanker 
companies are in constant communica- 
tion with the importing interests and 
the overseas shippers, as well as with the 
ships themselves on the high seas. The 
routing of the tankers has necessarily 
to be flexible and their exact discharge 
destination, being dependent upon the 
capacity of the installation to receive 
their cargoes and fluctuating market 
requirements, may well not be finally 
determined until after the vessel has 
sailed from her port of loading. It is 
not uncommon, for example, for a 
master to receive the sailing orders 
**Land’s End for wireless orders”. Such 
orders, giving the port or ports of 
discharge are normally wirelessed to the 
vessel forty-eight or twenty-four hours 


before she is estimated to be due at 
Land’s End. Immediately upon receipt 
the master acknowledges the orders by 
radio and gives his estimated time of 
arrival (E.T.A.), and should he meet 
with heavy weather or any condition 
altering the anticipated arrival time, 
then of course he passes this information 
to the owners, and through them to the 
receivers of the cargo, by radio. 

On arrival at the appointed port the 
vessel proceeds to the dock or jetty 
which normally is specially reserved for 
the handling of oil tankers and _ is 
equipped with the necessary connecting 
pipelines to the tank farms and gantries 
for handling the flexible hoses which 
are used to effect connexion between 
the ship’s discharge line and the shore 
lines. 

As soon as the vessel has been safely 
berthed, members of the shore staff 
proceed on board in order to check, in 
conjunction with the appointed ship's 
officer, invariably the mate, the ullages 
of each individual ship’s tank, the water 


Shore hoses ready to be connected to the waiting 
tanker. 
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content, temperature, and other physical 
properties of the cargo at the time of 
arrival. From this data the quantity 
of cargo on board is calculated from 
the ship’s capacity scales and any loss on 
voyage thus ascertained. Samples are 
also taken of the oil (there may be 
several grades on board) and these are 
submitted to the installation laboratory 
for check tests against the specification 
of the products as shipped which will be 
revealed by the ship’s papers. To con- 
form with maritime law the shore 
installation is required to present to the 
master a negotiable copy of the bill of 
lading previously received from head- 
quarters, or in some instances, especially 
among the larger groups, the master will 
have aboard a sealed envelope contain- 
ing a copy of the bill of lading for the 
receivers. When the cargo has been 
completely discharged to the satisfac- 
tion of the receivers one copy of the 
bill of lading has to be endorsed and 
ultimately returned to the shipowners as 
a receipt for the safe delivery of the 
cargo. 

When the installation manager or his 
deputy is satisfied that the oil on board 
is uncontaminated the order will be 
given for the ship to commence pump- 
ing, the installation’s flexible hoses 
having been coupled up to the ship's 
discharge connexion while ullages, etc., 
were being taken. Discharge from 
ocean-going tankers is invariably by 
means of the own pumps, 
although under the Petroleum Spirit 
By-Laws enacted by port authorities 
under the Petroleum (Consolidated) 
Act, 1928, some ports, up to the out- 
break of the 1939 war, insisted upon the 
use of shore steam for the operation of 
the pumps when low flash cargo was 
being discharged. Owing to. the 
necessity during the war years for the 
very promptest turnround of tankers, 
an order entitled the Petroleum Spirit 
in Harbours Order was made on 
September 4, 1939, under which indi- 
vidual port authorities’ by-laws were 


Above one pipe line is already connected up to 
the tanker's discharge manifold. 


considered. to be suspended and the 
regulations governing the discharge of 
low flash petroleum were deemed to 
be those as covered by the order. 
Among other things the order allowed 
the discharge of low flash petroleum by 
ship’s own power, and as this order is 
still effective (although due to expire on 
December 31, 1949, it has been pro- 
longed to June 30, 1950, and it is 
expected that it will be further extended) 
it is now almost invariably the practice 
to use ship’s own power, whether it be 
steam, electricity or diesel motor, for 
the discharge of all grades of petroleum 
at U.K. installations, including low 
flash products such as petrol. 

During the discharge of cargo a 
constant watch is maintained on the 
pressure exerted on the discharging 
lines and the pumping rate regulated so 
as to avoid any Gangerous rise in 
pressure. Although in the past it was 
a generally accepted practice to limit 
pressure on the lines to some 50 
p.s.i., in modern practice this pressure 
is considerably exceeded and special 
flexible hoses have been developed to 
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Volatile spirit is discharged thrcugh the large 
flexible hoses. The steam pressure supply is 
conveyed through the thinner tubes. 


handle these high pressures. A constant 


check is maintained during course of 


discharge on the ullages of the ship’s 
tanks and the dips of the receiving tanks 
to ensure that the product is not finding 
its way into the wrong storages through, 
for example, a leaky valve on the 
shore lines, or on board ship that the 
contents of the correct ship’s tank is 
being put ashore. This is, of course, 
important when the vessel is carrying a 
mixed cargo of high and low flash 
products as any leakage of, for example, 
spirit into kerosine, would lead to the 
contamination of the kerosine and a 
dangerous lowering of the flash point. 
It is also routine, particularly with such 
valuable cargoes as lubricating oils, to 
keep a constant check on the quality of 
the oil by drawing samples at regular 
intervals from the discharging line 
and submitting them to laboratory 
examination. 

There is a clear demarcation between 
the responsibilities of the ship’s person- 
nel and the shore staff. Legally, the 
shipowner’s responsibility for the cargo 
ceases on the oil passing the ship’s rail. 
It is the duty of the ship’s company to 
manipulate all ship's valves and to 
operate the discharge pump or pumps 
and it is the responsibility of the shore 
side to effect the flexible connexion 
between the shore lines and the ship’s 
discharge point; although most tankers 
do carry a certain amount of flexible 


hose for emergency use, the flexible f 
discharging connexions at main instal- © 
lations are invariably provided from the | 


shore. 
to avoid any dangerous build-up of 
static electricity by the oil flow through 
the pipelines these and 


It is of interest, incidentally, that © 


the flexible © 


hoses have to be properly bonded to | 


earth. as indeed are the shore tanks 
also. There is telephonic communica- 
tion between the discharging berth and 
the installation pumphouse, etc., so 
that rapid communication is possible 
when for any reason the shore require 
the ship to suspend discharge, and so 
that information may be passed between 
the necessary valve control points when 
there is a change in the grade being 
pumped ashore. Since the war the 
provision of ship-to-shore telephone 
facilities has become standard at almost 
all oil ports, and this is a boon much 
appreciated by tanker personnel who 
are thus able to communicate through 
the post office telephone system with 
the shore, and, conversely, the agents or 
owners can make direct communication 
with the master. 

As certain grades of petroleum are 
subject to duty, H.M. Customs and 
Excise are interested in petroleum 
imports, and appropriate Customs 
entries are required to be made prior 
to the arrival of the vessel. If the 
product is a light hydrocarbon oil (in 
practice this covers mainly petroleum 
spirit, but includes certain other light 
grades as well) a duty of 9d per gallon is 
imposed, but this duty is not paid at 
the time of bulk import as the Customs 
authorities permit ocean installations 
to be treated under certain conditions as 
bonded warehouses. The product is thus 
landed under bond, subject to the super- 
vision of the local Customs authorities, 
who have the right to inspect the tanks 
and connexions and to have access to 
all documents and stock books. When 
the oil concerned ultimately leaves the 
installation, if it goes directly into 


consumption, e.g. to a dealer or to a 
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small inland depot which is not bonded, 
it is considered as being “delivered for 
home consumption” and the necessary 
monies have to be lodged by the ware- 
house owner with the Collector of 
Customs and Excise in advance of the 
despatch of the oil. As Customs periods 
are either of seven or ten days’ duration, 
this means in practice that estimates 
have to be prepared of the anticipated 
deliveries during the ensuing period and 
the appropriate duty money deposited 
with the Customs. If deliveries are 
made to another bonded warehouse in 
the U.K., no duty is payable, the move- 
ment constituting a “transfer under 
bond” and the quantity in question 
being taken into account by the Customs 
at the receiving end. Any shipment 
outside the limits of the U.K. is treated 
as a duty-free export. It should be 
mentioned here that at present heavy 
hydrocarbon oil is fully rebated which 
in practice means that no duty is 
payable, except on lubricating oils, 
which attract a duty of Id per gallon, 
and on gas oil when used as a fuel in 
road vehicle engines, which attracts the 
same duty as motor spirit, i.e., 9d per 
gallon. For this reason it is usual to 
carry stocks of gas oil in bond at the 
main installation so that it can be 
despatched either duty paid for use as 
derv fuel or duty free for all other 
purposes. Apart from the outturn of 
a cargo being subject to Customs check, 
it is sometimes the case that independent 
cargo inspectors are employed to check 
outturn and quality, particularly when 
the discharge involves a change of 
ownership. It is usual, however, for the 
major companies to rely on their own 
staff for the outturn measurement of 
their cargoes. 

As will be appreciated, the turnround 
of a tanker is very much quicker than 
that of a dry cargo ship. The actual time 
will depend on the grades of oil being 
discharged, the pumping capacity of the 
ship involved and the size of the shore 
line available, but the average time in 


port is between thirty-six and forty-eight 
hours, although it is by no means un- 
common for even the largest tankers to 
be turned round in twenty-four hours. 
When the cargo has been completely 
discharged the installation staff care- 
fully examine all ship’s tanks to ascer- 
tain that they have been throughly 
drained, and only when they are satis- 
fied in this connexion do they give the 
necessary clearance to the ship. After 
the discharge of cargo it is necessary for 
ship’s tanks to be freed of petroleum 
vapour, a procedure which is particular- 
ly important after a cargo of low flash 
material has been landed. Generally 
speaking, the removal of the vapours is 
effected by means of a special steam- 
operated ejector fitted to the ship’s 
tank, and the most modern devices 
enable some 35,000 cu. ft. of gas to 
be removed per hour. Although it is 
not yet standard practice, it is not 
uncommon for the gas freeing of one 
ship’s tank to begin while cargo is being 
discharged from other tanks: in the past 
it was usual to wait until the whole cargo 
had been put ashore before commencing 
gas freeing. The modern method of 
determining whether a ship’s tank has 
been effectively gas freed is by the use 
of the explosimeter. 

Before the shore staff can make an 
accurate check of the quantity of oil 
received it is necessary to allow the 
contents of the shore tanks time to 
settle down before dips are taken as, 
particularly: with high rates of dis- 
charge, it is not unusual for a surge to 
be set up in the tanks’ contents. After 
the lapse of the necessary period careful 
dips are taken of each shore tank, and 
by reference to the calibration scales the 
total gallonage discharged is ascer- 
tained, and after conversion to a weight 
basis comparison made with the bill of 
lading quantity. The latter, incidentally, 
is almost invariably the quantity put 
aboard the vessel according to the shore 
tank dips at the loading ports. Any 
excessive loss on the outturn of the 
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cargo has to be carefully investigated, 
not only in the interests of the receiving 


company, but also because H.M. 
Customs and Excise always require an 
explanation if the loss appears to be 
excessive. Although the measurement 
of large volumes of liquids can hardly 
be described as an exact science, by 
careful attention to detail a surprising 
accuracy is in fact achieved. As is 
to be expected the norms for such ocean 
losses vary in accordance with the 
grades involved; they are naturally 
higher for products such as gasoline 
which have a high vapour pressure, than 
for the heavier oils. Overaconsiderable 
period it has been found that for voyages 


from the western hemisphere a figure of 


0.6 per cent is the average for gasoline. 

This brief account will serve to show 
some of the complexities involved in the 
reception of numerous different petro- 
leum products at an installation, which 
calls for the integration of many vari- 
able factors. Experience and constant 
application have brought the procedure 
to a high standard of efficiency, but 
further complexities will arise in the 
future as a result of the development of 
the new refineries in the U.K. The 
economic handling of the output of these 
refineries will call for an effective and 
flexible co-ordination of all parts of the 
distributive system, in which the ocean 
installation will continue to play a vital 
if somewhat altered role. 


x * 
SYMPOSIUM ON THE TESTING OF TEMPORARY 


CORROSION 


On Wednesday, March 29, 1950, a 
Symposium on the testing of temporary 
corrosion preventives will be presented 
by the Protectives Panel of the Stan- 
dardization Sub-Committee No. 6— 
Lubricants. 

This panel was formed in October 
1948 for the purpose of investigating 
tests for temporary corrosion preven- 
tives with a view to standardization. 

It was obvious at the outset that by 
far the most important of the tests 
meriting investigation were those cal- 
culated to assess the protective proper- 
ties of materials, e.g., humidity cabinet 
tests, salt water spray tests, and water 
spotting tests. It also became equally 
clear that there was not. sufficient 
evidence available, at least in a co- 
ordinated form, to judge whether such 
tests did in fact truly reflect the be- 
haviour of temporary corrosion preven- 
tives in practice. It was, therefore, 
decided that, in addition to carrying 
out upon a series of temporary corro- 
sion preventives, co-ordinated pro- 
grammes of work upon _ laboratory 
humidity tests and spray and spotting 


PREVENTIVES 


tests of different kinds, the Panel would 
also put in hand a practical exposure 
test under sheltered conditions on the 
same series of temporary protectives 
at a number of selected sites in the 
hope that it would serve as a “yard- 
stick” for the evaluation of the labora- 
tory tests. This test was commenced 
during August 1949 and much useful 
information has already been gained 
although the test has not yet been 
completed. 

The eleven sites were chosen from 
four different kinds, namely, industrial, 
urban, marine, and rural, and _ the 
primary object of choosing sites which 
would be subject to widely varying 
atmospheric conditions was not to 
ascertain the effect of these conditions 
upon the protective values of the cor- 
rosion preventives tested but to find 
out whether the order of merit of the 
materials was affected. At the same 


time, it was appreciated that effects of 


different types of atmospheres upon 


protective life would be of interest for 
reasons other than the comparison with 
laboratory tests result. 
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In reviewing the position in the early 
Panel meetings, it was clear that there 
were a number of important points 
affecting the Panel’s work on which 
firmer conclusions were desirable before 
attempting to standardize tests, and 
that valuable information would exist 
which was not immediately available to 
it. It was therefore decided to organize 
asymposium on the testing of temporary 
corrosion preventives, introducing it 
with a series of papers, some containing 
new results, others collecting and review- 
ing existing information, by authors 
who have had considerable experience 
in the operation—and in many cases 
the development—of the various tests. 
The meeting is intended particularly 
to be one of discussion, in which other 
experimental results will be contributed 
and opinions will be expressed on the 
significance of the various tests; the 
papers will just provide a background 
and outline for the proceedings. 

The meeting will be in two parts, one 
in the afternoon at 2.30 and the other 
in the evening at 5.30, and the papers 
will be divided into two groups accord- 
ingly. Since preprints will be available, 
they will not .be read in extenso, but a 
brief summary of the particular group 
of papers will be read at the beginning 
of each session. 

Those requiring preprints should 
apply immediately to the Institute. 

Since discussion time will be limited, 
it is earnestly requested that all who 
wish to contribute factual matter to the 
discussion will forward to the Institute, 
a day or two before the Symposium, 
a note of the matter they wish to raise 
in order that the organizers may give it 
its appropriate setting in the discussion, 
prevent unnecessary overlapping of 
material, and ensure that nothing of 
importance is omitted owing to lack 
of time. 

Those contributing to the discussion 
are reminded that the Symposium is 
dealing with the testing only of tem- 
porary corrosion preventives, not with 


the application of them, except in so 

far as experience shows what important 

factors must be taken into account in 
testing. The following papers will be 
presented: 

At 2.30 p.m. 

1. The nature and scope of temporary 

metal protectives, by M. C. Thomp- 

son and D. Clayton. 

Assessment of the protective value of 

temporary metal protective, by T. G. 

Clinton. 

3. Use of weatherometer and humidity 
cabinets for evaluation of temporary 
corrosion preventives, by W. Pohl. 

4. A method for the evaluation of soft- 

film temporary protectives for ferrous 

articles, by T. P. Hoar and G. C. 

Smith. 

Application of an accelerated atmo- 

spheric corrosion test to the assess- 

ment of temporary protectives, by 

R. St. J. Preston and E. G. Stroud. 

At 5.30 p.m. 

6. Tests of the protective value of tem- 
porary protectives on steel, by S. G. 
Clarke and E. E. Longhurst. 

7. Temporary corrosion preventives for 
aviation uses and methods of testing 
them, by E. W. J. Mardles and J. 
Mason. 

8. American methods of testing tem- 
porary corrosion preventives, by 
C. F. McCue and E. R. Blane. 

9. Subsidiary tests for temporary cor- 
rosion preventives, by H. Hollis. 

ARCHIE THE ARCHAEOPTERYX 

The I.P. Archaeopteryx 

Performs the most peculiar tricks. 

With claws on wings, it calmly picks 

Its teeth, while with its tail it kicks. 

It feeds on oil and thrives on bricks, 

Producing broods of healthy chicks. 

And once a month its sponsors mix, 

To hear a talk or see the “flicks” 

A careful sub-committee picks. 

Oh may you never cross the Styx 

Archie, our Archaeopteryx! 

(A Member of Publications Committee) 
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COUNCIL COMMENTARY 

There was a meeting of Council on 
January 11, under the Chairmanship of 
Mr E. A. Evans, the President. After 
minutes were approved and _ signed, 
matter arising was confined to arrange- 
ments for the Annual Dinner and one 
new life member. 

Matters of interest and importance 
were raised on the report presented by 
Mr Biske on behalf of the By-Laws 
Committee. The Institute is by inten- 
tion a non-profit-making body in the 
commercial sense and as such should 
be, and so far has been, exempt from 
taxation intended for trading companies. 
A recent decision on the part of the 
income tax authorities has made it 
necessary to examine carefully just 
what must be done to retain our tax- 
free status, and By-Laws Committee 
has gone into this very carefully. 
Changes in the Articles of Association 
were approved by Council for submis- 
sion to a Special General Meeting. 

A second matter which it was pro- 
posed to deal with at the same time is 
the present method of deciding who 
shall retire from the vice-presidency or 
from Council each year. Rules such as 
“one third shall retire annually” are 
certainly intended to give a normal 
term of office of three years and stagger 
the renewal evenly. This would work 
very well if it never got out of stride, 
and it is proposed to alter these articles 
to state the term of office rather than the 
fraction retiring—the result being 
expected to give a member of Council 
a reasonable chance of devoting himself 
usefully to his office for three years. 

Mr G. H. Thornley presented a report 
on behalf of Election Committee con- 
cerning several names to be “struck 
off” on account of long-standing arrears, 
and also elections of three Fellows, 
23 Associate Fellows, six Associate 
Members, and three Member-Com- 
panies. 

Mr F. L. Garton presented a report 
from Standardization Committee con- 
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cerning representation on committees 


and proposed measures for 
economical working. 


more 


The Ballot for Council 1950 

There are ten vacancies on the Council 
for 1950-1 and eleven candidates had 
been nominated. It was agreed that 


Council should consist of 21 Corporate | 


Members, that the Annual General 
Meeting should be held on April 20 
at 4.0 p.m., that the ex-officio Members 
of Council should be six, and that a 
list of present Members of Council 
should accompany the Ballot List. 


x * * 


DEATH OF SHAIKH OF KUWAIT 

The sudden de: th of His Highness, 
the Shaikh of Kuwait, Sir Ahmad al 
Jabir as Subah, K.C.S.I. K.C.LE., 
was a shock to all whose interest lies 
with the affairs of the Persian Gulf and 
especially to those who have been 
engaged in the oil developments in 
Kuwait during the past three years. 

Shaikh Ahmad, 
as he was known 
to everyone, was 
an outstanding 
personality, a wise 
and progressive 
ruler en- 
deared himself not 
only to his sub- 
jects but to all 
with he 
came in contact. 
His rule had extended over a period 
of 29 years, during which time he 
remained a staunch friend of Great 
Britain. He was a great sportsman, a 
good shot, taking the greatest delight 
in hawking. He lived an austere life 
and set a great example to his people. 

For some years his health had been 
the cause of concern, but despite this 
he did not spare himself in the onerous 
daily duties which his State affairs 
demanded. 
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PERSONAL NOTES 


Norval Franklin 
Myers has_ been 
elected to a seat 
on the board of 
the Anglo- 
American Oil 
Company and will 
be mainly con- 
cerned with refi- 
ning activities in 
the U.K. A native 
of Illinois, Mr 
Myers was award- 

Merit by President 


of 
Truman for his wartime work with the 
National Defence Research Committee. 


ed a Medal 


M. B. Davy, a director of Shell-Mex 
and B.P. Ltd. since 1945, retired on 
January 31. Entering the oil industry 
on leaving Oxford University, he served 
first with the Burmah Oil Company and 
later joined the British Petroleum Com- 
pany. When the latter company merged 
with Shell-Mex Ltd., he became deputy 
general manager to the new body. In 
the first world war Mr Davy served with 
the Royal Artillery in France. 

T. G. G. Barrett 
of the tanker 
Mytilus has been 
awarded the Royal 
Humane Society's 
Bronze Medal for 
the rescue, in the 
shark-infested 
waters off Suma- 
tra, of a Chinese 
quartermaster 
who had fallen 
overboard. Ap- 
prentice Barrett is 19 years of age. 

C. T. Brunner, F.Inst.Pet., Member of 
Council, and T. A. D. Hewan have been 
elected directors and appointed general 
managers of Shell-Mex and B.P. Ltd. 
C. H. S. Haygarth, F.Inst.Pet., has been 
appointed deputy general manager of 
the same company. 


G. R. Llewellyn, F.Inst.Pet., who 
recently retired after 49 years’ service 
with Shell-Mex and B.P. and its pre- 
decessors, was presented by his col- 
leagues with a clock and a book of 
autographs of his friends in the com- 
pany. Mr Llewellyn was for many years 
Manager of the Shell-Mex and B.P. Ltd. 
Fuel Oil department. 


H. W. L. Legg, formerly Midlands 
divisional sales manager of the Anglo- 
American Oil Company, has become 
manager of the company’s head office 
Motor Fuels department. E. W. 
Hardiman, M.Inst.Pet., who was his 
predecessor in the latter post, is now 


divisional sales manager, Midland 
Division. 
Dr Franklin: T. Peters of Glyco 


Products Company has been assigned 
to their newly-formed Development 
Dept. and will be concerned with the 
chemical products made at the Natrium, 
W.Va. plant. 


G. Claxton, A.F.Inst.Pet., has been 
appointed chief chemist to the National 
Benzole Co. Ltd., in succession to the 
late W. H. Hoffert. 


THE DEMAND FOR CHEMISTS 


The report to the Minister of Labour, 
by the Chemists’ Sub-Committee of the 
Technical Personnel Committce, which 
was appointed to “enquire into the 
future demand for chemists and _ its 
relation to future supply” has recently 
been published. The main conclusion 
is that comparing the supply estimate 
over the next five years (7,750) with the 
demand estimate (9,650), there will be 
a deficit of some 1,900 new chemists 
over the whole period. On an annual 
basis, the balance of unfilled vacancies 
will number about 350. 

Price 6d net from H.M. Stationery 
Office. 
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SIGNIFICANCE OF PROPERTIES OF 
PETROLEUM PRODUCTS 


IX. 


IMPURITIES IN PETROLEUM PRODUCTS 


By V. BISKE (Fellow) 


This article of the present series deals 
with the significance of tests for acidity, 
ash, sediment and water in petroleum 
products and indicates the principal 
methods by means of which these factors 
are determined. The presence of any 
appreciable quantity of any of these 
components is generally considered as 
an “impurity.” Modern developments 
in petroleum technology nevertheless 
require that, at least as far as concerns 
acidity and ash, this somewhat strict 
interpretation be modified. may 
contain additional components added 
with a view to improving their properties 
for particular purposes and these may 
exhibit acidity and leave a residue on 
ashing. 

Numbers in parentheses, e.g. (1 46) 
refer to the appropriate official I.P. test 
method as described in ‘Standard 
Methods”: a more complete reference 
to these will be found at the end of the 
article. 


Acidity (Neutralization Value) 

Acidity in petroleum products is 
frequently divided into two types 
“inorganic” and “organic.” This broad 
classification could be more accurately 
interpreted by replacing these terms by 
“water-soluble” and “water-insoluble.” 

The presence of any inorganic acids 
in oil is most unusual and_ highly 
undesirable. The requirement in a 
specification that inorganic acids should 
be absent is really a relic of the days 
when all oils were refined by the aid 
of sulphuric acid and there was always 
a fear that some of this might inadver- 
tently have gone through to the finished 
product. Nowadays, such an eventuality 
is in the highest degree improbable and 


the test for inorganic acids, which is 
essentially a retinery control test, might 
well be left out of modern oil specitica- 
tions. Such a test can, however, be 
informative in the examination of used 
lubricating oils since water-soluble acids 
may be formed from combustion 
products of I.C. engine fuels, especially 
if such fuels have a high sulphur 
content. 

The method of estimating inorganic 
acids (1 46) is, in essence, very simple: 
the oil is agitated with hot water, which 
dissolves any water-soluble acids that 
may be present, and the acidity of the 
separated aqueous layer is then deter- 
mined in the usual manner by titration 
with alkali using a suitable indicator, 
usually methyl orange. 

Organic, or water-insoluble acids are 
frequently present in small amount in 
the majority of heavier petroleum 
products and it is generally considered 
desirable that the quantity should be 
strictly limited, since excessive acidity 
may give rise to corrosion troubles: 
hence the need for the maximum acidity 
clause found in most specifications. 

The organic acids present may either 
be solely of petroleum origin, i.e. 
naphthenic acids, or, in the case of 
compounded oils, they may also include 
fatty acids. Used oils frequently con- 
tain organic materials of an acidic 
character as part of the products formed 
by oxidation. 

The amount of acid present is deter- 
mined by mixing the oil with a suitable 
solvent, such as alcohol (ethyl or iso- 
propyl) or benzene-alcohol and then 
titrating the mixture with aqueous or 
alcoholic alkali (1 46). 

It must be noted that such titrations 
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show the total acidity of the oil and, if 
inorganic acidity is present, the amount 
of this must be deducted from the total 
acidity value in order to obtain the net 
organic acidity. 


In the case of new, unused, oils, 
determination of acidity is fairly simple, 
although even here, a certain amount of 
practice in observing the end-point is 
required, since the colour change, 
whichever indicator is used, is never 
very marked. The determination of the 
acidity of used lubricating oils (and in 
such cases the acidity is probably of 
more significance than in new oils) can 
be very troublesome, owing to the 
extremely dark colour of these oils and 
the difficulty of observing any colour 
change at all. 

For this reason, considerable work 
has been devoted to the development of 
electrical methods of determining acidity 
in petroleum products and such methods 
are now in fairly common use, despite 
the fact that the equipment required is 
of a moderately complex character, 


needing a special technique in_ its 
operation. The indications given by 
such instruments are in the form of 


voltage readings which are plotted 
against the amount of alkali added. The 
acidity is calculated from the shape of 
the resultant curve, changes in_ its 
direction corresponding to the end- 
point observed in direct visual titration. 
Apart from its greater accuracy and its 
independence of the colour judgment 
of the operator, such a method also 
has the advantage that, if required, 
inorganic (“strong”) acids be 
determined in the same sample and at 
the same time as the more usual deter- 
mination of organic (‘“weak*’) acids. 
Acidity is always expressed in the form 
of the number of milligrams of potas- 
sium hydroxide (KOH) which is required 
to neutralize the acidity in one gram of 
oil. Even in cases where potassium 
hydroxide is not actually the alkali used 
for titration, the calculation is never- 


theless made in terms of this material. 
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Specifications for new oils vary some- 
what in their requirements but a fre- 
quently accepted figure for maximum 
acidity is in the region of 0.05-0.10 mg. 
KOH ¢g. 

Used oils, of course, will show very 
much higher figures and no set limit can 
be given, since so much depends upon 
the type of lubrication service in which 
the oil is being employed; in many cases 
a figure greater than | would be con- 
sidered very high. 

A test which is sometimes called for 
in petroleum oils is the saponification 
value. Whilst this is outside the scope 
of the present discussion it should be 
mentioned that the saponification value 
found by the usual tests includes the 
total acidity and that the value of this 
latter should be deducted from the 
saponification value to give a_ true 
indication of the saponifiable matter 
present, i.e., the “ester value.” 


Ash 

Ash may be defined as being that 
portion of a material which is non- 
volatile and remains as residue upon 
incineration at fairly high temperatures. 
For normal ash determinations in 
laboratories, a temperature somewhere 
in the region of 800-900 °C is customary. 

It is important to remember, when 
dealing with an oil, that the ash figure 
is not necessarily an indication of the 
total inorganic constituents present; 
many of these, for example phosphorus 
and halogens, are volatile materials and 
would not be detectable by measuring 
the ash. The significance of the ash test 
in oil analysis has greatly altered in the 
last few years. Up to about 10-15 years 
ago it could generally be stated that the 
vast majority of petroleum products 
(and certainly all lubricating oils) should 
be free from ash, and most specifica- 
tions insisted on an extremely low ash 
content since it was considered that any 
appreciable amount would indicate 
contamination. The greatly increased 
use of additives has, however, changed 


| 
| 


the picture. Many of these additives 
contain inorganic constituents, only 
some of which are non-volatile, and an 
ash test has, at present, lost much of its 
significance since, if it is desired that 
an oil should be completely free from 
additives, this would not be ensured by 
requiring the oil to be ash-free. Perhaps 
to-day the greatest significance of ash 
determinations lies in the examination 
of used lubricants, as in such a case 
both the amount and the type of ash 
may give valuable indications of any 
attack made by tke oil upon materials 
with which it has come into contact and 
also give a guide as to whether the oil 
has reached the limit of its useful life. 
The meta! content of the oil ash is like- 
wise a means whereby the extent of 


engine wear can be estimated. The 
presence of siliceous materials from 
road dusts, which are an important 


factor in engine wear, can also thus be 
detected. 

Ash tests can sometimes be of help in 
the assaying of crude oils by showing 
the presence of sand and _ similar 
materials, but these are more commonly 
detected by the sediment test described 
below; the presence of corrosive salts 
may sometimes be deduced from the 
analysis of a crude oil ash. Among the 
petroleum products which = ash 
determinations are of value are residual 
(i.e., non-distillate) materials such as 
fuel oils and bitumens. In many dis- 
tillation processes crude oils are either 
distilled over alkali (caustic soda) or 
else alkaline solutions are injected 
during distillation, in both cases with 
the object of minimizing corrosion of 
the distillation equipment by neutral- 
izing organic acids which are naturally 
present in the crude. The result of such 
neutralization procedures is that the 
sodium compounds formed remain in 
the distillation residue giving rise, on 
incineration, to alkaline ashes. Any 
excessive amount of these 
present in fuel oil, may cause trouble 
by forming a flux which attacks refrac- 


latter, if 
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used in combustion 


materials 
chamber construction. 
Certain types of fuel oils contain 


tory 


appreciable quantities of 
in their ash, in some cases in amounts 
sufficient to make the recovery of this 
metal from such a source a process of 
commercial value. It should be noted 
that even small traces of materials such 
as vanadium and iron, whilst unobjec- 
tionable in the majority of cases, may 
be deleterious in fuel oils used for 
special purposes, such as for instance 
glass furnaces where their presence may 
tend to cause discoloration of the glass. 

The development of the gas turbine 
has increased the importance of ash 
determinations since the presence of ash 
in fuel oils intended for such service is 
highly detrimental. 

Ash determinations (4/44) are carried 
out by carefully burning off a fairly 
large amount of oil and then strongly 
heating the residue in a muffle furnace 
or in a similar manner until no further 
change in weight occurs. Frequently, in 
order to retain all the metals which may 
be present, the oil, after burning off, and 
before incineration at a high temperature, 
is treated with strong sulphuric acid 
(5,42) in order to convert any metallic 
components into the corresponding sul- 
phates which are non-volatile and are 
therefore retained, despite strong heating. 
Ash determinations made in this manner 
are known as “sulphated ash” and the 
fact that the inorganic constituents are 
present as sulphates must be allowed 
for when using the ash value in any 
calculations. 


Special procedures, whereby the 
organic constituents of an oil are 
oxidized at a low temperature, are 


prescribed when it is desired to analyse 
the residue for metals that may be 
present; some of these techniques are 
known as “wet ashing” (120 48). The 
analysis of oil ashes by spectrographic 
methods [122 48 (T)] is a procedure 
which is being increasingly widely 
adopted. 
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Sediment 

This may be defined as material, 
present in a petroleum product, which 
is insoluble in the oil or in a particular 
solvent selected (usually benzene) and 
of a particle size sufficiently large to be 
retained by the pores of the test 
apparatus used. It should be distin- 
guished from ash since many materials 
which would show up in an ash deter- 
mination do not reveal themselves as 
sediment and vice versa. For instance, 
if an oil contained an appreciable 
proportion of metal in the form of an 
oil-soluble soap, then on ashing such 
an oil the metal, unless it were volatile 
(e.g., zinc), will remain in the ash and 
can be detected, but oil soluble soaps 
are likewise soluble in benzene and thus 
a sediment test would fail to reveal the 
presence of such material. Conversely, 
if an oil were to contain free carbon, 
this would not be shown as ash since, 
of course, carbon is combustible, but 
being insoluble it will (unless exceeding- 
ly small in particle size) reveal itself as 
sediment. 

The normal method of carrying out 
this test [53 42 (T)] is to place the 
material under examination in a vessel 
of standardized porosity and then to 
percolate the prescribed solvent through 
this until no further material is dis- 
solved. This porous vessel is then dried 
in an oven to remove all solvent, and 
weighed. 

It must be realized that such a test is 
purely empirical since the result is 


largely dependent on the pore size of 


the vessel in which the extraction is 
performed. 

In one widely used form of test, 
sediment and water (usually denoted as 
bottom settlings and water or, more 
briefly, “B.S. & W.”) are determined 
together by diluting the oil to be 
examined with benzene so as greatly 
to reduce its viscosity and then centri- 
fuging the mixture warm (75/46). The 
sediment and water, being heavier than 
the oil solution, are forced into the end 
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of the centrifuge tube where their 
combined volume can be read. If, as is 
often the case, a clean break occurs 
between oil and water the bulk of the 
latter can be read separately from that 
of the sediment. 

This test cannot lay claim to great 
accuracy but it is of considerable 
practical value in the examination of 
crudes and fuel oils since it gives a 
rapid indication of the total amount of 
insoluble matter present. Like the 
determination of sediment by extrac- 
tion, the result is to a certain extent 
empirical since it will depend on the 
peripheral speed of the centrifuge, the 
viscosity of the mixture and the size of 
the particles present. In all tests for 
insoluble components, such as water 
and sediment, particular care must be 
taken to see that the sample taken for 
analysis is truly representative of the 
bulk of the oil as a wrong sampling 
technique can completely invalidate any 
test results obtained. 

Sediment tests are of particular 
importance in connexion with the 
examination of fuel oils, since, due to 
the dark colour and opacity of these 
materials, any sediment present, which 
will clog lines and burners and give rise 
to deposits in storage tanks, is not 
immediately apparent to the eye. A 
form of test frequently used for fuel 
oils consists in filtering the hot and 
undiluted oil and then weighing the 
residue on the filter after it has been 
washed free from adherent oil by a 
suitable solvent. The determination of 
sediment is also of considerable assis- 
tance in the examination of used lubri- 
cants, as it can give valuable information 
as to the nature of the decomposition 
products formed, especially when the 
result is considered together with the 
result of an ash determination. 

It is not customary to call for a sedi- 
ment test in the case of petroleum 
products which are transparent, since 
specifications for these usually require 
the oils to be bright and free from visible 
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impurities and if this is the case it is 
then most improbable that any sediment 
could be present. 


Water 

The presence of water, apart from 
exceptional circumstances (e.g., in 
specially prepared emulsions) is un- 
desirable in petroleum materials. The 


solubility of water in oils is low, it 
varies with the type of oil and the 
temperature but is generally of the 
order of 0.01 per cent at ordinary 
temperatures, increasing to as much as 
about 0.05 per cent for some oils at 
100 C (although it is very much less, 
of the order of 0.005 per cent, for most 
lubricating oils). The older type of test 
for the determination of water content 
(other than the centrifuge test already 
described) consists in refluxing the oil 
with a suitable solvent, having a boiling 
range close to that of water and immis- 
cible with it. (The requirements for 
such a solvent are laid down in the test 
method (74 45).) On its return from the 
reflux condenser the condensate falls 
into a trap where the water is separated 
and can be visually measured, whilst the 
solvent returns to the main body of the 
liquid for further distillation. 

This method is known by the name 
of Dean and Stark and has been in use 
for many years. Since, however, the test 
depends on the physical separation of 
water from oil, it is limited to deter- 
mining water which is not in solution 
in the oil and also, since the water has 
to be measured visually, it cannot be 
used where the water content is appre- 
ciably below 0.1 per cent. Moreover 
it has limitations when attempts are 
made to apply it to certain types of 
material, for instance, those containing 
sulphuric acid (e.g., acid sludges) where 
water can either be retained by strong 
acid, or else can be formed by the action 
of the acid, under the influence of heat, 
on the other components in the mixture. 
In such cases special precautions such 
as the addition of aniline to “bind” the 
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acid are necessary. 


The method has, 
however, the advantage of simplicity, 
and of being suitable for mixtures hay ing 
very high water contents. 

In recent years a chemical method for 
the estimation of water has made con- 


siderable headway in the petroleum 
industry. This method is due to Karl 
Fischer who developed it in 1935 and 
depends upon titration with a complex 
reagent containing sulphur dioxide, 
pyridine and iodine, whereby a colour 
change is evident when water is present. 
Although the end point can be observed 
visually this is sometimes difficult in 
dark mixtures, although refined oils are 
easier to deal with in this respect. The 
method, however, responds very readily 
to titration by electrical means, such as 
have been referred to when discussing 
acidity. Moreover it need not be ne- 
cessary to plot a titration curve since 
the end point can be observed directly 
on an electric device such as a galvano- 
meter or “magic eye” indicator. Much 
work has been done recently, par- 
ticularly in the United States, on the 
development of the Fischer water test 
and it has now reached an extremely 
high degree of accuracy, it being 
possible, by this method, to determine 
water contents as low as a few parts 
per million, that is to say, water in 
solution as well as “free water, can 
be measured. 

It can be considered that this method 
of measuring water contents (which is 
applicable to many materials other than 
petroleum products) is the one which 
is the most widely used in the petroleum 
industry for all accurate work both for 
control and research purposes. 

Several other chemical methods for 
determining water in oils have been 
put forward, such as the use of carbides, 
nitrides, hydrides and Grignard reagent 
(an organic compound containing mag- 
nesium which reacts with hydroxyl (OH) 
groups), but apart from certain speci- 
alized applications they have not 
attained wide currency. 


detec 
heati 
temp 
even 
a ch 
hear« 
the 
Th 
insol 
impo 
are t 
purp 
test 
essen 
tative 
since 
tion 


Elect 
Ay 
prese 
are 
(“bre 
meas 
regal 
such 


type 
rega 
in ¢ 


use 
the 


A | 
whict 
the 
that 

Thu: 
direc 
incre 
solut 
mate 
factc 
ina 
whic 
iS lil 
cont 
of tk 
prod 
gene 
in th 


A reasonably sensitive test for water 
which is, however, only qualitative, is 
the “crackle” test (by which it is claimed 
that as little as 0.0025 per cent can be 
detected). This consists in rapidly 
heating a small amount of oil to a 
temperature well in excess of i00 C, if 
even a small trace of water is present 
a characteristic “crackling” sound is 
heard. This test is sometimes used in 
the examination of electrical oils. 

The detection of water and other 
insoluble impurities is a matter of great 
importance when examining oils which 
are to be used for electrical insulating 
purposes and the electrical “breakdown” 
test which is used for such oils is, 
essentially, a means of detecting quali- 
tatively the presence of such materials 
since even a small trace of contamina- 
tion will cause the oil to fail the test. 


Electrical Detection of Impurities 

Apart from the indications of the 
presence of foreign matter in oil which 
are given by the dielectric strength 
(“breakdown”) test, other electrical 
measurements can give valuable clues 
regarding the presence of impurities 
such as have been discussed above. 
Thus the conductivity of an oil for a 
direct electrical current is markedly 
increased by dissolved soaps and also 
by the presence of water, even in 
solution. The presence of such 
materials in oil will also affect the power 
factor (i.e., a measure of the loss arising 
in a circuit incorporating a condenser 
which has the oil as a dielectric) which 
is likewise greatly influenced if the oil 
contains sediment. Whilst measurement 
of the electrical properties of petroleum 
products, for such purposes, is not yet a 
generally recognized procedure, except 
in the case of special oils, tests of this 
type can give valuable indications 
regarding the presence of impurities 
in oils and it is possible that their 
use to this end will be extended in 
the future. 
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SUGGESTIONS FOR FURTHER READING 


Official Test Methods 


I.P.: Standard Methods for Testing Petro- 
leum and Its Products. \Oth Edn, 1949 


Acidity 

Acidity (neutralization value), 1/46. 

Acidity (neutralization value) of bitumen, 
100 45 (T). 


Ash 

Ash of petroleum products, 4'44*. 

Ash of greases, 5/42*. 

Barium in lubricating oil, 110/47 (T). 

Calcium in lubricating oil, 119'49 (T). 

Lead, copper and iron in lubricating oils, 
120/48*. 

Spectrographic analysis of inorganic con- 
stituents of ashes, 122 48 (T). 

Zinc in lubricating oil, 117 47 (T). 


Sediment 
Sediment in fuel oil by extraction, 53 42 
(T)*. 


Water 

Water and sediment by means of centrifuge, 
75/46*. 

Water content 
74/45*. 

Bitumen and water contents of mixtures, 
106,45 (T). 

Dielectric strength of transformer oils, 
20,45. 


of petroleum products, 


A.S.M.T.: A.S.T.M. Standards on Petroleum 
Products and Lubricants. November, 1948. 


Acidity 

Acidity of benzene, toluene, xylenes, solvent 
naphthas and similar industrial aromatic 
hydrocarbons, D847-47. 

Neutralization value (acid and base num- 
bers) by color-indicator titration. D974- 
48 T. 

Neutralization value (acid and base num- 
bers) by electrometric titration, D664- 
46 T. 


Ash 

Methods of chemical analysis for metals in 
lubricating oils, D811-48 E. 

Sulfated residue from new lubricating oils, 
D874-47 T. 


Sediment 
Normal pentane and benzene insolubles in 
used lubricating oils. D893-48 T. 


Water 
Dielectric strength of insulating oil 
petroleum origin, D877-46 T. 
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N.B. It should be noted that in many cases 
IP. and A.S.T.M. methods overlap almost 
completely with very little significant differ- 
ence between them; I.P. methods which have 
an almost exact A.S.T.M. equivalent have 
been indicated by an asterisk in the above 
list. In such cases the corresponding 
A.S.T.M. procedure has been omitted from 
the list given. 


BS.I. 
Water 
Insulating oils for electrical purposes 
(148, 1933). Appendix XI. 
Federal Specification VV-L-791c (1945). 
Sediment 
Dirt content of greases (300-5). 
Naphtha and chloroform insolubles_ in 
crankcase oils (311-1). 
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Acidity 
“Potentiometric determination of acidity in 
highly colored materials.” L. Lykken er 
al. Industr. Engng Chem. Anal., 1944, 16, 
219. 


Ash 

“Inorganic constituents of petroleum.” 
W. H. Thomas, Science of Petroleum, 
(London, 1938) II, 1053. 
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“Ash content determination in lubricating 
oils.” 
Library Bulletin of Abstracts, 1938, 22. 


Sediment 

“Determining the sediment content of fuel 
oil.” S. H. Hulse and H. L. Thwaites, 
Industr. Engng Chem. Anal., 1938, 10, 678, 


F. Feigl, Universal Oil Products, | 


“Blending residual fuel oil.” F. L. Smith, | 


Refiner, 1945, 24, 135. 


“The stability of residual fuels.” A. H, 


Batchelder, Refr. Nat. Gas Manfr., 1936, | 


15, 485. 

“Stability of fuel oil.” W. E. J. Broom, 
J. Inst. Petrol., 1945, 31, 347. 
“Stability of fuel oil gas oil blends.” 

Butlin, ibid., 1950, 36, 43. 


D. 


Water 

“Determination of water in liquid petro- 
leum fractions.” O. T. Aepliand W. S. W, 
McCarter. IJndustr. Engng Chem. Anal, 
1945, 17, 316. 

“Determination of water content in oils.” 
M. M. Acker and H. A. Frediani, ibid, 
1945, 17, 793. 

“The dead-stop end point.”” G. Wernimont 
and F. J. Hopkinson, ibid., 1943, 15, 272. 

“Aquametry, application of the Karl 
Fischer reagent to quantitative analyses 
involving water.” J. Mitchell and D. M. 
Smith, New York, 1948. 


x * 


FUEL FOR GROUNDNUTS AREA 


A 6-inch, 130-mile long pipeline is 
now carrying petrol and gas oil from 
the East African coast to the centre of 
the southern Tanganyika groundnuts 
scheme. 

The line, which took 21 months to 
lay, runs from Mtwara on the coast, 


across jungle and scrubland to an 
inland terminal 20 miles west of 
Nachingwea. Bulk storage tanks have 


been built at Mtwara and the inland 
terminal, while a pumping station is 
situated 45 miles west of the coastline. 
Construction was under the supervision 
of Shell technicians. 

Maximum pumping rate for petrol 
is approximately 27 tons per hour, and 
for gas oil, 30 tons an hour. 


Sir Edward Twining, K.C.M.G.,  M.B.E., 

Governor of Tanganyika, turning the valve 

which put into operation the pipeline from 

Mtwara to the groundnuts area. On the 

Governor’s"right is J. M. Imrie and on his left 
G. T. Bax. 
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AROUND THE BRANCHES 


FAWLEY, LONDON, NORTHERN, SCOTTISH, SOUTH WALES, 
STANLOW, TRINIDAD 


London Branch 

At the meeting held on Wednesday, 
November 23, Mr L. H. J. Hersch 
spoke on “Oil Field Operations.” This 
was the second in the series of lectures 
which the Branch is giving on **Petro- 
leum Today.” 

A colour film showing the principles 
of geological and geophysical prospect- 
ing preceded the lecture. Much of this 
was presented by animated diagrams. 
Mr Hersch began by saying that the 
humorous presentation of the film was 
scientifically correct. He then referred 
to the cost of drilling wells and the 
extensive construction of roads and 
townships often necessary, as well as 
special transport difficulties encountered 
when drilling sites are located in jungle. 

The lecturer gave a detailed practical 
account of how an oil well is drilled. 

There were a large number of 
questions at the conclusion and the 
general interest aroused amongst an 
audience of 75 was evident from the 
fact that the meeting did not finish 
until 8 p.m. 

A vote of thanks was given by Mr 
R. P. Stapleton. 


Scottish Branch 

Under the Chairmanship of Robert 
Crichton, J.P., the Scottish Branch of 
the Institute of Petroleum held a meet- 
ing in Edinburgh on December 7, 1949, 
when over 100 members and friends 
attended. 

On this occasion George F. Simpson, 
himself for many years a competitor in 
the trials, showed a film entitled ‘‘The 
Film of the Scottish Six Days Motor 
Cycle Reliability Trials.’ This film 
proved of extreme interest, displaying 
clearly the skill and determination 
required of the competitors. Most of 
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the trial period was set amongst the 
scenic grandeur of the West Highlands 
and the technicolor photography did 
full justice to the beauty of the district. 

W. G. Smith, another enthusiastic 
motor cyclist and competitor in the 
1949 Trials, gave an interesting com- 
mentary on the nature of the tests, the 
difficulties of the hill tracks covered, and 
the personalities amongst the competi- 
tors. 

Three short films, the first “Winston 
Churchill,” the second “Distillation,” 
and the third **The New Car” completed 
the programme. 

George Grant in proposing a vote of 
thanks to Mr Simpson and Mr Smith 
for their interesting display made special 
reference to the beauty of the scenery 
in their film and said that as this film 
was likely to be shown many times in 
this country, in the Commonwealth, and 
in foreign countries, it would do much 
to attract visitors to Scotland. 

Professor Nisbet proposed a vote of 
thanks to Mr Crichton for his services 
in the chair. 

The Scottish Branch met on February 
1 in Edinburgh. The principal event of 
the evening was the delivery of a lecture 
on “Motor Racing” by Mr E. A. Evans, 
the President of the Institute of 
Petroleum. 

In his lecture Mr Evans traced the 
development of the racing car from the 
historic Panhard, which won the Paris 
to Bordeaux and back race of 1895 at 
15 m.p.h., to modern speed giants 
which are capable of nearly 400 m.p.h. 
He drew attention to the great debt 
which is owed to such pioneer racing 
car designers as Louis Renault, Paul 


Daimler, Sabbathie, George Bouton 
and others who first evolved, for racing 
purposes, many of the mechanical 
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refinements now enjoyed as a matter of 
course by the ordinary motorist. 

Referring to the hazards of motor 
racing, Mr Evans recalled that it was 
not very long ago that doctors believed 
and warned their patients that should 
they travel at 60 m.p.h. the blood would 
congeal in their veins and life would 
be brought to an end. This was a far 
cry from the experiences of Capt. 
George Eyston, who driving at 300 
m.p.h. had watched the paint literally 
peel off the bonnet of his car, without 
ill effect to himself. 

At the conclusion of the lecture a 
film was shown illustrating various 
aspects of motor racing. 

Mr A. Fleming proposed a vote of 
thanks to Mr Evans and Mr Guthrie 
called for a vote of thanks for Mr Robert 
Crichton for his services as Chairman. 

As the Annual General Meeting of 
the Branch preceded the Ordinary 
Meeting, three vacancies on the Com- 
mittee were filled by the re-election of 
Dr H. G. Smith, A. Fleming, and J. A. 
Brown. Messrs George Grant and 
W. B. Peutherer were re-elected 
Honorary Auditors. 


Stanlow Branch 

The Annual General Meeting of the 
branch was held at the Grosvenor Hotel, 
Chester, on January 18. 

In presenting his annual report, the 
Chairman, C. D. Brewer, advised that 
membership of the branch at January | 
was 176, of whom 109 were corporate 
members. 

The accounts for the past year were 
presented and approved and thanks 
were recorded to the honorary auditors, 
J. S. A. Don and J. H. Tripp, who were 
re-elected. 

Three retiring members of the com- 
mittee, A. G. V. Berry, V. Biske and 
C. D. Brewer, were re-elected for a 
further term of office. 

The committee of the Stanlow Branch 
and present officers are: 

C. D. Brewer (Chairman) 


V. Biske (Hon. Secretary) 

A. G. V. Berry (Hon. Treasurer) 

J. G. Hancock 

N. Kendall 

F. Mackley 

J. S. Parker 

W. T. T. Wilcox 

At the conclusion of the branch 
business, the meeting was opened to 
visitors and the President of the 
Institute, Mr E. A. Evans, presented a 
lecture entitled ““Motor Racing” which 
was preceded by a sound film. In his 
lecture, Mr. Evans traced the history and 
development of racing cars, their effect 
on the metal industries and the progress 
in fuels and lubrication and general 
design which has resulted from the 
work of designers and drivers over the 
last half-century. 

A vote of thanks to the lecturer, pro- 
posed by Mr J. S. Parker, was carried 
by the acclamation of an audience whose 
numbers probably constituted a record 
for any meeting of the branch. 


Stanlow Branch Annual Dinner 

It was foggy and very cold when the 
train left Euston for Chester on the 
evening of January 25. The engine felt 
the cold, too, and found some difficulty 
in making Rugby, from which point it 
had to be helped by another engine. 

At Chester it was freezing hard, and 
one thought how much pleasanter it 
would have been to be at home in front 
of a blazing fire. 

This feeling had completely dis- 
appeared twenty-four hours later, for 
this was the prelude to yet another most 
successful meeting of the Branches 
Committee. Members congregated at 
Chester from South Wales, Birmingham, 
Manchester, Heysham, and London at 
the invitation of the Stanlow Branch. 

With the kindly forethought regularly 
shown by local branches, the meeting 
had been fixed to coincide with the 
Annual Dance of the Branch, so that 
members’ ladies could be included in the 
invitation. 
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While their ladies were entertained 
during the day by the wives of the Chair- 
man and Secretary of the Stanlow 
Branch, the members of the Committee 
were entertained to lunch by “Shell” 
Relining and Marketing Company at 
the Thornton Research Centre, where 
the meeting of the committee was held. 

Those who have attended these lun- 
cheons which precede a meeting of the 
committee know how much they add to 
the enjoyment of the work of the com- 
mittee, and the lunch at Stanlow was 
no exception. The friendly atmosphere, 
and pleasant conversation, to say 
nothing of the excellence of the meal 
itself, all contributed to enhancing the 
high standard already set for these 
meetings. 

For more than two hours the Com- 
mittee, under its Chairman Mr G. H. 
Thornley, dealt with an agenda cover- 
ing a wide variety of subjects related to 
activities of the Branches. The value to 
the Parent Body of these meetings, 
where the work of the Institute in the 
branches is fully and frankly discussed, 
cannot be over-emphasized, and the 
Council attaches much importance to 
the advice of the Branches Committee 
on matters affecting the policy of the 
Institute as a whole. 

After the meeting there was just time 
for a rapid tour of one of the labora- 
tories, before returning to Chester to 
change for the evening function. 

The dance at Quaintways Restaurant, 
which was attended by 60 to 70 branch 
members and guests, was preceded by a 
dinner given by the local Committee for 
members of the Branches Committee 
and their ladies. The informality was 
part of its charm—no speeches—just a 
word of welcome from the Chairman of 
the Branch (C. D. Brewer) and an 
expression of thanks for the hospitality 
shown to the guests. Dancing followed 
until the early hours of the morning, and 
the energy displayed by senior members 
of Council clearly demonstrated their 
enjoyment. 


Footnote 

It is usual to conclude a note of this 
sort by saying that, tired but happy, 
members reached home about 1 p.m. to 
sleep soundly for a full round of the clock. 

If there are any who sleep too soundly, 
a Hunt Ball in the hotel (with hunting 
horn accompaniment), can be strongly 
recommended as an antidote. 

* = * 
SCIENTIFIC FILMS 

The report was recently published of 
the second congress of the International 
Scientific Film Association, held in 
London in October 1948. Among the 
films shown during the congress was a 
35 mm “popular” documentary from 
Holland, Oil from Sumatra, which 
shows the rebuilding -of Indonesia’s 
oilfields after the war. Short sequences 
from one of Shell Film Unit's produc- 
tions, dealing with the atomization of 
fuel oils, were also given. Details of 
the activities of the Association from 
the Secretary at 4 Great Russell Street, 
London, W.C.1. 
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£6,500,000 FOR RESEARCH IN 1950 

A sum of £6,500,000 has been set 
aside for research by the Royal Dutch 
Shell Group of companies. Some 3,500 
employees are engaged on_ research 
activities, the principal laboratories 
being situated at Thornton, Cheshire, 
in the United Kingdom, at Emeryville, 
Houston and Wood River, in the U.S.A. 
and at Delft and Amsterdam, in 
Holland. There are experimental farms 
at Modesto, California, and Woodstock 
in Kent. 


& & 


Gland Service. A comprehensive gland 
service recommendation chart, listing more 
than 150 fluids, has been issued by Crane 
Packing Ltd., of Slough. The chart 
embodies a list of fluids and tables on which 
are indicated the particular gland packings 
suitable for use with each fluid. 


ch 
to : 
he 
ch 2 
ris 
nd 
ct 
SS 
ral 
he 
he 
ed 
se 
rd 
he 
he 
elt 
Ity : 
it 
nd 
it 
nit 
is- 
or 
dst 
1eS 
at 
m, 
at 
rly 
ng 
he 
lat 
he 
91 


A ] 
| ~ 
PRODUCING WELLS 
+ 
~ 
+ 
= 
€ 
+ 
ion 
+ - : — 
= 


Zekrit harbour, on the west coast of the Qatar Peninsula, through which much field equipment 


QATAR NOW EXPORTING CRUDE 


Export of oil from Qatar began on 
December 31 last, when the tanker 
President Meny sailed from Umm Said 
with a cargo of crude from the Dukhan 
field. 

Nearly 15 years previously, in May 
1935, the then ruler of Qatar, Shaikh 
Abdullah, had granted an oil concession 
to the Anglo-Persian Oil Company, 
Ltd., acting on behalf of the Iraq 
Petroleum Company group, giving them 
exclusive right to search for, extract, 
and export petroleum and natural gas. 
Petroleum Development (Qatar) Ltd. 
was organized by the I.P.C. Group the 
following year and the Shaikh formally 
agreed to the transfer of the concession 
to this company. 

The greater part of the Qatar penin- 
sula is covered with wind-blown sand, 
but there are numerous outcrops of 
Eocene limestone except in the dune 
country in the south-east. Structurally 
it is a broad anticlinorium with the well- 
defined Dukhan anticline running along 
the western margin between latitudes 
24-50’ and 25 30’. Here surface eleva- 
tions rise to 250 ft in comparison with 
elevations of from 120 to 170 ft pre- 
vailing over the remainder of the penin- 
sula. 


and stores were imported. 
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Khatiyah degassing station during construction. 


Development 

An exploratory well, started at the 
north end of the Dukhan structure in 
October 1938 and completed in January 
1940, gave an estimated initial produc- 
tion of 5000 b.d. at a wellhead flowing 
pressure of 367 p.s.i. A second well, 
10 miles north of No. | gave an initial 
production of 5000 b.d. at a wellhead 
pressure of 342 p.s.i. A third well 
drilled 24 miles east of No. 1, was 
completed in May 1942. Shortly after- 
wards operations were suspended 
owing to the war, the wells plugged and 
equipment removed. 

Operations were resumed in 1947 and 
nine productive wells have been drilled 
at the north end of the structure. These 
wells were drilled by Ideal 100 Consoli- 
dated rigs powered by diesel engines. 


Gathering System 
Each well is equipped with a wellhead 


separator from which crude flows to a 
central multi-stage separation unit at 
Khatiyah. Adjacent to the central 
separation unit are two 30,000-barrel 
storage tanks from which the crude is 
pumped through 73 miles of pipeline to 
the loading terminal at Umm Said on 
the east coast of the peninsula. At 
Umm Said are five 130,000-barrel tanks 
and five more, each of 148,000 barrel 
capacity are being erected. From the 
terminal, oil is loaded through two 
double 16-in sea lines, each 4200 ft in 
length. 

Since postwar operations began in 
Qatar, 95,000 tons of equipment have 
had to be imported. The company has 
had to provide all services for their 
staff, which now includes 3,400 locally- 
engaged personnel, houses and a hos- 
pital have had to be built, power and 
plumbing provided, and a port and an 
airfield have been constructed. 


Well No. 8, Dukhan Field, Qatar. 


Dukhan residential and industrial area. 
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OFFICIAL SAMPLING. 


sample’’ or “three separate samples’’? 


Further queries for the courts arising from “red petrol” cases 


An interesting case, involving con- 
sideration of what is meant by “a 
sample,” was recently heard by the 
Kings Bench Division (Spicer vy. Clark 
(1949) 65 T.L.R. 674). 

A police officer, having reason to 
believe that there was commercial petrol 
in the tank of a motor vehicle, inserted 
a rubber tube therein and, having 
started the flow of petrol along the 
tube, filled three sample bottles in turn. 
The flow was continuous throughout 
and not interrupted between the filling 
of each bottle. 

In subsequent proceedings it was 
maintained, on behalf of the defendant, 
that section 10 (3) of the Motor Spirit 
(Regulation) Act, 1948, had not been 
complied with inasmuch as that section 
requires that “a sample” shall be taken 
and subsequently divided into three 
parts for the purposes of being available 
to the vehicle owner, examination by an 
analyst and as a retain sample. 

It was argued that “a sample” had not 
been taken and then divided into three 
parts, as required by the Act, but that 
three separate samples were drawn. 
This view was accepted by the court of 
first instance, which dismissed the in- 
formation, but on appeal to the Kings 
Bench Division the latter reversed the 
verdict below and held that the require- 
ments of the Act with regard to the 
taking of a sample had been properly 
fulfilled. 

In his judgement Lord Goddard, C.J., 
stated “I do not think there was any 
necessity to put the whole sample into 
one bottle at first, and then divide it 
up into three bottles.” Lynskey, J., 
whilst agreeing, specifically stated that, 
in his view, there would have been three 
samples and not one if there had been 
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any interruption in the flow, but as 
the flow had been continuous, there had 
been a proper taking’of sample.” 

Whilst it would thus appear that the 
law on the question is, as a result of this 
case, now decided, it is considered, with 
respect, that in this matter the views 
expressed by the Court are not likely to 
find favour with petroleum technologists. 

From the evidence as available in the 
report, it does not appear as though the 
recognized precautions for the drawing 
of official samples had been taken. The 
Institute of Petroleum’s ‘Standard 
Methods” are gaining increasing recog- 
nition and it may be suggested that, at 
least in cases where criminal proceedings 
may follow from the results of the 
analysis of a sample, the procedure laid 
down in method I.P. 51 46 should be 
rigorously followed, with especial 
attention to paragraphs (i), (ii) and (iii) 
of sub-section (+) of section 7 of that 
method. 

It is evident that if in the present case 
there had been any contamination in the 
tube used for syphoning the sample, this 
would all have been concentrated in the 
first of the bottles filled. The point also 
arises that if the contents of the vehicle 
tank were not homogeneous the liquid 
flowing from the sampling tube might 
well be continually altering in compo- 
sition. It may also be added that rubber 
hardly seems the best material for a 
sampling tube that is to be used for 
syphoning petrol, particularly in view 
of the possible use of organic amines as 
ingredients in the manufacture of 
rubber articles. 

Whilst, of course, this case was argued 
on the precise interpretation of s.10 (3) 
of the Motor Spirit (Regulation) Act, 
1948, it is of interest to note that this 
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sub-section is in very similar terms to 
5.70 (1) of the Food and Drugs Act, 
1938, and presumably the decision in 
Spicer Vv. Clark could be applied to a 
similar method of sampling a material 
coming within the scope of the latter 
act. In Mason v. Cowdary (1900 2 
Q.B. 419), argued on a similar provision 
in an earlier act, it was held that six 
bottles are six separate articles and that 
when their contents were analysed 
without having been previously mixed 
the requirements of the statute had not 
been complied with: there was however 
in this case no evidence that the bottles 
had all been filled on the one occasion 
from the same container. 

Although the particular point raised 
in Spicer v. Clark has now been settled 
there seems little doubt that future cases 
arising out of the “red petrol” regula- 
tions may bring forward before the 
courts for decision other intriguing 
matters in connexion with the sampling 
of petroleum products. 


The possibility of interesting 
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CORROSION PROBLEMS 

To deal with corrosion problems in 
the oil industry a joint committee was 
formed in July 1949 by representatives of 
oil companies and the Council of British 
Manufacturers of Petroleum Equipment. 

Several meetings of the Committee 
have already taken place and the sub- 
jects discussed have included the cor- 
rosion of furnace parts by combustion 
gases and the protection of buried and 
submerged structures such as pipelines 
by coating and cathodic protection 
methods. The committee considers 
that a major need at the present time 
is for the development of corrosion- 
engineering equipment in the U.K. 
Practical co-operation is welcomed by 
the committee. Enquiries should be 
addressed to the Council of British 
Manufacturers of Petroleum Equipment, 
79 Buckingham Palace Road, London, 
S.W.1. 


an 


technical argument is also present in 
the wording used in the Motor Spirit 
(Amendment) (No. 2) Regulations, 
1949, (S.I. No. 1973 of 1949), whereby 
the ‘prescribed ingredient’ which 
makes motor spirit into commercial 
petrol, hitherto defined as dipheny- 
lamine, is now stated to include “any 
nuclear substituted diphenylamine.” 
The exact scope of this phrase may not 
be free from doubt: does it for instance 
include the phenylnaphthylamines ? It 
would surely have been better merely 
to lay down a recognized test for com- 
mercial petrol (e.g., see Analyst, 1948, 
559) and stipulate that any motor 
spirit giving a positive result to such a 
test shall be considered to be commer- 
cial petrol unless the contrary can be 
proven. The latter proviso is important 
in order to meet unexpected cases due 
to the possible use of new gum inhibitors 
and similar substances, which would 
already appear to have caused some 
confusion to arise (see Hansard (36) for 
December 12 1949). V.B. 


x * 


Fulmer Hall in Buckinghamshire has been 
acquired by Monsanto Chemicals Ltd. for 
conversion into a research centre. 

* * * 

ENGINEERS WANTED 
PETROLEUM ENGINEERS required for 
Bahrein Petroleum Co. Ltd. (a) Production, 
with over five years experience in reservoir 
engineering research or in performance data 
for wells in the observation and use of depth 
pressures, etc.: (b) Mud Engineering, with 
over five years experience this type of work: 
(c) General, with over five years experience 
drilling and re-drilling and repair of produc- 
ing wells; (d) with Geological qualifications 
additional to (c). Age limit 40. Free board, 
air conditioned quarters, and medical atten- 
tion plus 10 per cent of salary for married 
employees during initial two years separation 
period. Low living costs, paid leaves. Write 
with full particulars age, experience, educa- 
tion, salary required to Box 3221, c/o Charles 
Barker & Sons Ltd., 31 Budge Row, London, 
E.C.4, 
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U.K. 


Imports of crude petroleum and its 


products into the United Kingdom 
during 1949 were slightly higher in 
total than in 1948, with an increase 


of 1,334,200 gallons (0.3 per cent). 
Corresponding value was, however, 8 
per cent lower, with a decrease of 
£12,776,285. 

Among the refined products only the 
lighter products showed any increase 
in 1949 over the preceding year. Thus, 
motor spirit imports were 13.6 per 
cent higher, other spirit 3.8 per cent, 
and kerosine 6.8 per cent up. The 
figure for kerosine was a new high peak. 
The most notable decrease was for 
fuel and diesel oils, imports of which 
were 40 per cent lower than in 1948 
and the lowest figure recorded since 
1942. Other decreases in 1949 in com- 
parison with 1948 were 15.8 per cent 
for lubricating oil and 3.1 per cent for 
gas oil. Details taken from the official 
return’ are given in Table I. 

In the case of crude oil there was 
an increase of 31.8 per cent over the 


PETROLEUM TRADE 


By GEORGE 


IN 1949 


SELL (Fellow) 


TaBLe Il 

PERCENTAGE IMPORTS OF PETROLEUM INTO THE U.K, 

1949 1948 1947 1946 

Per cent 

Crude petroleum 53.4 33-2 14.2 
Motor spirit 28.8 25.4 34.6 31.7 
Other spirit 0.7 0.6 0.7 0.8 
Kerosine 9.3 8.7 9.4 10.6 
Lubricating oil 1.5 1.9 2.5 2.3 
Gas oil 23 0.2 42:2 123 
Fuel and diesel oils 16.7 28.0 22.9 27.6 


100.0 100.0 100.0 100.0 


previous year and these imports repre- 
sented one-third of the total petroleum 
import. From Table II it will be seen 
that the percentage of crude oil to total 
imports has been steadily increasing in 
recent years. Value of crude oil 
imports in 1949 was 29.3 per cent 
higher than in 1948. 

In Table III, the c.i.f. values of the 
U.K. petroleum imports have been 
calculated on a unit basis. Except in 
the case of motor spirit, the value of 
which rose by 0.6 per cent, all values 
were lower in 1949 than in 1948. Thus, 
crude oil value was 1.9 per cent lower, 
kerosine 3.4 per cent, lubricating oil 


TABLE I 
QUANTITY AND VALUE OF U.K. PETROLEUM IMPORTS 


1949 
Quantit | Value 
1.000 gal | 

Crude petroleun 1,547,604 | 40,178,387 | 
Motor spirit 1,344,562 | $3,516,600 | 
Other spirit 30,720 | 1,360,830 | 
Kerosine 434,226 | 15,441,151 | 
Lubricating oil 72.740 5,203,207 | 
Gas oil 461,640 14,930,030 | 
Fuel and diesel oils 781.853 | 16,480,372 
| Other sorts 152 | 36,253 | 
Total refined pro- | 
ducts . 3,125,893 | 106,968,443 | 

GRAND | 4,673,497 147,146,830 


| Paraffin wax 909,634 
| Mineral jelly | 162,888 335,270 
| Carbon black from 
{ natural gas . | 562,447 1,981,810 
| Natural asphaltand | Tons 

bitumen 49,688 487,715 


1948 1947 
Quantity , Value Quantity Value 
1,000 gal 1,000 gal £ 
1,174,228 31,062,061 615,748 13,143,461 
1,183,592 | 46,812,044 1,196,556 38,427,953 | 
29,595 | 1,372,844 23,901 868,775 | 
406,304 | 14,960,804 325,440 9,522,566 | 
86,390 | 7,847,947 85,086 6,770,081 | 
476,343 17,279,617 423,366 11,571,146 
1,303,616 35,556,842 789,567 18,227,589 


87 30,956 14 


5,140 


3,485,927 | 123,861,054 2,843,930 85,393,250 


4,660,155 | 154,923,115 3,459,777 98,536,711 


cwl cw. 
720,276 2,312,496 766,372 2,307,743 
195,373 328,341 196,220 338,184 
874,815 2,700,120 757,193 2,182,392 
Tons Tons 

44,630 448,879 30,855 352,943 
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TABLe Ill 


AveRAGE C.1.F. Unit VALUE OF U.K. PETROLEUM 
IMPORTS 
1949 1948 1947 
£ Per 1,000 gal 

Crude petroleum 25.96 26.45 21.34 
Motor spirit 39.80 39.55 32.11 
Other spirit 44.30 46.39 36.35 
Kerosine 35.56 36.80 29.26 
Lubricating oil 71.53 90.84 79.57 
Gas oil 32.34 36.28 27.33 
Fuel and diesel oils 21.08 27.28 23.09 
Other sorts 238.51 355.80 367.14 
Total refined products 34.22 35.53 30.03 

per 
Parattin wax 2:52 3.2 3.01 
Mineral jelly 2.06 1.68 72 
Carbon black 3.32 3.09 2.88 

Natural asphalt and bitu- £ per ton 
men 9.82 10.06 11.44 


21.2 per cent, and fuel and diesel oils, 
22.7 per cent. 

Paraffin wax imports into the U.K. 
during 1949 were only about half of the 
quantity for 1948 and c.i.f. value was 
21.5 per cent lower at £2.52 per cwt. 
Imports of mineral jelly were 16.6 per 
cent less and of carbon black 35.7 per 


cent less than in 1948, while imports of 


natural asphalt and bitumen increased 
by 11.3 per cent. 


Consigning Countries 

Such details as are available as to 
“consigning” countries are. given in 
Table IV. It must be stressed that a 
consigning country is not necessarily 
the country of origin of the import. The 


countries have been listed in order of 


importance with British countries first. 

The most outstanding feature in the 
British countries is the very large 
increase in the quantity supplied by 


Tapit IN 
COUNTRIES CONSIGNING PETROLEUM TO THE U.K. 
Country and Product 1949 1948 1947 
Thousand gallons 
BAHREIN, KUWAIT, QATAR 
& TRUCIAL OMAN: 
Crude petroleum $33,050 156,634 43,854 
Motor spirit 74,770 21,127 33,218 
Kerosine 16,008 19,530 22,056 
623,828 197,291 99,128 
British West INbies: 
Motor spirit 68,962 88,266 102,969 
Kerosine 44,288 45,848 S7-717 
Gas oil 18,084 25,330 9,628 
Fuel and diesel oils 74,158 69,290 73,616 
205,222 228,734 243,930 
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OTHER BRITISH: 
Crude petroleum 


Motor spirit 51 

Kerosine 

Lubricating oil 50 

Gas oil 25,020 

Fuel and diesel oils 5,345 
30,466 


NETHERLANDS WeEsT INDIFS: 
Crude petroleum 219,023 


Motor spirit $10,962 
Kerosine 224,660 
Lubricating oil 9,881 
Gas oil 120,522 
Fuel and diesel oils 188,873 

1,273,921 

IRAN 

Crude petroleum 334,048 
Motor spirit 228,205 
Kerosine 133,087 
Gas oil 36,602 


Fuel and diesel oils 388,050 


1,115,992 
UNITED STATES OF 
AMERICA 
Crude petroleum 12,948 
Motor spirit 297,329 
Kerosine 5,695 
Lubricating oil 62,666 
Gas oil 95,385 
Fuel and diesel oils 354 
474,377 
SAUDI ARABIA 
Crude petroleum 224,027 
Motor spirit 9,099 
Gas oil 19,805 
Fuel and diesel oils 11,987 
264.918 
VENEZUELA 
Crude petroleum 62,988 
Motor spirit 48,966 
Gas oil 50,335 
Fuel and diesel oils 37,548 
199,837 
IRAQ 
Crude petroleum 122,709 
PERL 
Crude petroleum 37,260 
MEXICO 
Gas oil 28,634 
SovieT UNION 
Motor spirit 1,074 
CANARY ISLANDS 
Fuel and diesel oils 528 
ROUMANIA: 
Motor spirit 
PALESTINE: 
Motor spirit 
OTHER FOREIGN: 
Crude petroleum 1,551 
Motor spirit 105,144 
Kerosine 10,488 
Lubricating oil 143 
Gas oil 71,253 
Fuel and diesel oils 75,010 
263,589 


14,071 
16,479 


37.496 


278,653 
497,583 
204,044 

7,314 
113,448 
722,273 


823,315 


246,761 
213,955 
134,643 

99,340 
426,213 


120,912 


16,502 
283,419 
1,929 
78,982 
157,536 
11,838 


550,206 


176,929 
5,080 
7,956 

10,993 


200,958 
$8,277 
17,196 
13,767 

9,332 


98,572 


192,568 


39,932 
33,046 
9,173 
6,456 
21,626 


13,414 


56,774 


368,456 


1,245,887 


154,883 
68,054 
50,048 
20,520 

283,475 


576,980 


10,829 
483,543 
51,507 
66,223 
241,112 
31,319 


884,533 
60,561 


1,772 
3,791 


66,124 


100,947 

37,542 
47,919 
12,247 


198,655 


93.290 


6,794 19 
73 1 
1 
719 110 : 
| 15,901 
11,619 
K. 27.651 
946 
| 291,534 | 
4.2 413,733 
139.177 
18,497 
0.6 84,490 
2.3 J 
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743 1,178 . 
184 12,680 14,133 
310 4,934 
392 15 256 
11,849 5 
943 30,742 7,511 
(26,839 
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TABLE V 
U.K. Re-Exports OF IMPORTED PETROLEUM 
1949 1948 1947 
Thousand gallons 
Motor spirit 13,894 12,896 40,600 
Kerosine 3.766 2,103 3,373 
Lubricating oil 1,542 1,637 3,831 
Fuel and diesel oils 3,373 21,859 40,166 
All other sorts 4.901 2.709 3.852 
Total 27,476 41,204 91,822 
Value £1,315,571£1,678,372£3, 108,248 


Oil fuel for use in 


steamers 479,492 468,048 461,961 


Bahrein, Kuwait, Qatar, and Trucial 
Oman. Most foreign countries main- 
tained the same position as in 1948, the 
only change being Venezuela and Iraq. 
The main increase of imports from 
Venezuela was in the refined products, 
although there was an increased import 
of crude oil also. 

It is of interest to note the increasing 
importance of the Middle East as a 
supplier of petroleum to the U.K. The 
following figures show zonal totals for 
the last two years: 


1949 1948 
Million gal 
Middle East 
Caribbean 1,679 2,150 
U.S.A. and Mexico 803 583 
TABLE 


U.K. Exports OF HOME-PRODUCED A 


Re-exports 
There 
decrease in the quantity of imported oils 
which was re-exported during the year 

and details are given in Table V. 
The quantity of oil fuel shipped for 


was again a_ considerable 


the use of steamers engaged in the 
foreign trade (including fishing vessels) 
Was again the highest ever recorded. 


Exports 

A satisfactory feature of the export 
of home manufactured petroleum was 
the very high increase (123.4 per cent) 
in the quantity, although it must be 
noted that the corresponding c.i.f. value 
was only 29.7 per cent higher. Com- 
parative values in £ per 1,000 gallons 
are: motor spirit, £38.85 (£46.38 in 
1948): lubricating oil, 
(£161.91): gas oil, £33.66 (£36.20); all 
other sorts, £30.02 (£51.07). The item 
“all other sorts” has now been extended 
to include fuel and diesel oils, for which 
separate details are now no longer given. 


Reference 
1 Accounts relating to Trade and Navigation of 
the U.K.”’, Dec. 1949. H.M.S.O. 


VI 


ND HOME-MANUFACTURED PETROLEUM 


| 1949 1948 1947 | 
| Quantity Value Quantity Value Quantity Value | 
1,000 gal 1,000 gal 1,000 gal | 
Motor spirit | 16,114 626,100 6,182 286,754 23,502 850,533 | 
Lubricating oil 30,061 4,616,002 27,956 4,526,451 28,492 3,591,841 | 
Gas oil | 8,929 300,603 4,244- 153,640 11,730 295,478 
All other sorts 46,090 1,383,797 7,347 375,316 13,116 415,693 | 
Total : | 101,194 6,926,502 45,729 5,342,161 76,840 §,153,545 | 
| Cwr Cwr i Cwr 
Lubricating com- | | 
pounds | 163,791 496,474 131,997 435,446 95,702 315,010 
Paraffin wax | 33,068 122,435 53,093 208,794 70,710 273,768 
Tons Tons Tons j 
Manufactured bitu- | | 
minous asphalt | | | 
and emulsions | 50,581 707,282 74.041 | 950,127 47,860 | 559 
| | | 
| | | 


The Delayed Coking process is the subject 
of issue No. 5 of the Kelloggram recently 
circulated by The M. W. Kellogg Co. of 
New York. 


Petroleum Refining. 
Foster Wheeler Ltd’s 
has been published. 
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A second edition of 
bulletin of this title 
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FORTHCOMING MEETINGS 


INSTITUTE MEETINGS 

[esting of Temporary Protectives for Metals. 
\ symposium by members of the Tem- 
porary Protectives Panel. At 26 Portland 
Place, London, W.1, 2.30 p.m., March 
alt) 

Cold Starting Performance of High Speed 
Diese! Engines and their Fuels. L. D. 
Derry and E. B. Evans. At 26 Portland 
Place, London, W.1, 5.30 p.m. (tea 5 
p.m), April 12. 


FAWLEY BRANCH 
Petroleum in Agriculture.—-F. Ellis. At 
Esso Recreation Club, Holbury, April 26. 


LONDON BRANCH 

Refining and Processing.—R. B. Southall, 
At 26 Portland Place, London, W.1, 
6 p.m. (fea §.30 p.m.), March 30. 

Petroleum Today. The Long-Range Picture. 
D. Turner. At 26 Portland Place, Lon- 
don, W.1., 6 p.m. (fea 5.30 p.m.), April 
20 

VORTHERN BRANCH 

Petroleum in Agriculture.—F. Ellis. At 
Engineers’ Club, Albert Square, Man- 
chester, 6.30 p.m., March 21. 


Motor Racing. E. A. Evans. At Engineers’ 
Club, Albert Square, Manchester, 6.30 
p.m., April 18. 

Mass Spectrometry.—A joint meeting with 
the Mass Spectrometry Panel. At Re- 
search Dept. of Metropolitan-Vickers 
Electrical Co. Ltd., 9.30 a.m. and 2.30 
p.m., April 20 and 21. 


SOUTH WALES BRANCH 

Architecture and Its Applications. J. L. 
Smith. At Britannic House, Llandarcy, 
5.30 p.m., April 13. 


MEETINGS OF OTHER SOCIETIES 

Symposium on Distillation. | Papers by 
F. H. Garner, H. Kaye, C. W. Allen, 
C. R. Dobson, Society of Chemical 
Industry, in main lecture theatre, Huxley 
Building, Exhibition Road, London, 
S.W.7, 2.15 p.m., April 3. 

Further Developments in the Burning of 
Boiler Fuel in Diesel Engines. The 
Institute of Marine Engineers, 85 
Minories, London, E.C.3, 5.30 p.m., 
April il. 

New Plants for Producing Chemicals from 
Oil in England. Institute of Fuel, at 
Institution of Mechanical Engineers, 
London, 5.30 p.m., April 26. 


at temperatures 


free on application to 


A TRUE BILL 


“The destructive effect of partially reduced sulphur compounds on metals is not 
sufficiently realised. Together with salt water these corrosive reagents are the source 
of heavy monetary losses in the petroleum and oil industries.” 


BARRONIA METAL FIRST WENT ON TRIAL 


over 25 years ago. Since then it has made an outstanding 
contribution to efficiency and economy in Heat Exchangers 
—Oil Coolers—Vapour Condensers—Pumps for Acid 
Sludges—Cracking Plants—Still 
up to 
exceeding 1000 Ibs. 


Copies of the latest edition of “Copper Alloys—for the Engineering Industries”, 
(a Barronia publication of 150 pages of technical facts and data) are available, post 


BARRONIA METALS (Great Britain) LIMITED 
HEREFORD, ENGLAND 
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Monsanto announce 


the addition of 


a rust inhibitor for turbine oils 


to their range of oi! additives 


For further information, write to the Technical Saies Department 


MONSANTO CHEMICALS LIMITED 
VICTORIA STATION HOUSE LONDON 
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NIVOC OIL TESTING EQUIPMENT 
available for Immediate or early delivery 


Abel's Flash Point Apparatus, IP 33/44. 


Apparatus for the determination of the breaking point of bitumen 
(Frass), IP 80/45. 


Cleveland Open Flash and Fire Point Apparatus (Cas heated) 
IP 36/47. 


Cleveland Open Flash and Fire Point Apparatus. (Electrically 
heated), IP 36/47. 


Engler Viscometer. 


Pensky Martens Flash Point Apparatus (Gas heated), with or 
without open flash adaptor, IP 35/42. 


Pensky Martens Flash Point Apparatus Closed (Electrically heated) 
with or without open flash adaptor, IP 34/47. 


Redwood No. | Viscometer (Electrically heated), IP 70/46. 
Redwood No. | Viscometer (Gas heated), IP 70/46. 

Multiple Redwood No. | Viscometer (Electrically heated), IP 70/46 
Redwood No. 2 Viscometer (Gas heated), IP 70/46. 

Redwood No. 2 Viscometer (Electrically heated), IP 70/46. 
Multiple Redwood No. 2 Viscometer (E ectrically heated), IP 70/46 


Petroleum Equipment Sales 


GEORGE « BECKER 
17-29, Hatton Wall, London, E.C.I. 
157, Great Charles Street, Birmingham, 3. 
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A batch of Redwood No. | 
(Electric) Viscometers ready 
for delivery and close-up view 
of the instrument showing its 
modern design and attractive 
black crackle and chromium- 
plated finish. The Redwood 
Viscometer is available for 
immediate delivery. 


The Oil and Petroleum In- 

dustry has long sought a 
source of supply for its special- 
ist needs in Oil Testing equip- 
ment. To meet this W. & J. 
George & Becker Ltd. are 
producing, in quantities, many 
of the IP specified instruments. 
You are invited to write for 
further details and any advice 
on the supply of Oil testing and 
other laboratory equipment. 


* PRODUCED IN QUANTITY 

| 
| 
| J 


Telephone: Telegraphic Address: 
Clerkenwell 2908 “Gasthermo, Barb, London’’ 


The mark of precision and efficiency 
BRITISH MADE THROUGHOUT 


B. BLACK & SON, LTD. 


180 Goswell Road, London, E.C.| 


MANUFACTURERS OF 
LABORATORY THERMOMETERS 


Fluid-in-Glass Thermometers graduated on stem, for determining tem- 
peratures between — 200/ - 550 C. with an accuracy, corrections and permanency 
well within the limits permissible to obtain N.P.L. Certificates. 

The filling in the etchings is heat resisting and is insoluble in all solvents 
with the exception of those that attack the glass itself. 


MAKERS OF THERMOMETERS TO ALL 
SPECIFICATIONS FOR PETROLEUM TESTS 


TANKS... 


FOR THE TRANSPORT AND STORAGE 
OF BULK LIQUIDS 


Manufacturers of all classes of riveted 

and welded work, including air receivers, 

buoys, chemical plant, chimneys, ducting, 
hoppers, etc., and garage equipment 


JOHN BELLAMY LIMITED 


Established 1860 


Head Office and Works: 
MILLWALL, LONDON, 


Telegrams: Bellamy, Phone, London Telephone: East 1892-4 


geciSTERED 
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( DARLINGTON THERMAL INSULATION ) 


Hydrated magnesium carbonate blended, in 85°, magnesia 
coverings, with long fibred asbestos produces the feather- 
like structure and massed air ce!ls which achieve 90% 
efficient heat insulation. Only Darlington pharmaceutical 
quality magnesia is used and entire freedom from corrosive 
reaction is guaranteed. One or all three of our group of 
companies is at your service, and personal consultation 
through our resident representatives in the major industrial 


areas is readily available on receipt of your enquiry. 


Manufacturers : 
es THE CHEMICAL & INSULATING CO. LTD., 
DARLINGTON. 


Insulatisn Contractors: 
THE DARLINGTON: INSULATION CO.LTD., 
NEWCASTLE UPON TYNE. 


Sheet Metal Fabricators: 
S. T. TAYLOR & SONSLTD., TEAM VALLEY, GATESHEAD. 


C 


| Darlington 88% Magnesia 

| 

Y 
| 
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This 32.000 barrel combination 
atmospheric-vacuum topping 
unit at Gulf Refining Com- 
pany Toledo, Ohio. refinery 
produces light and middle 
distillates as well as high quality catalytic 
cracking feed stock from sweet or sour 
crudes. 
Wartime experience demonstrated the 
necessity for independent primary distil- 
lation facilities to maintain refinery balance 
when processing varying crudes. Hence 
this is the fourth two-stage unit which 
Badger has completed for Gulf’s post-war 


program. All were engineered for wide 


flexibility in operation and with corrosion 


protection as determined by the economic 
balance between installation and = main- 


tenance costs. 


2 | 
W 
é 
& SONS (GREAT BRITAIN) LTD. 


WHEN FLAMEPROOE IS SPECIFIED VICTOR UNIT LIGHTING IS THE ANSWER 


Victor Flameproof Lighting comprises a complete range of plug-connected lighting 
fittings, distribution boards, junction boxes, switch and fuse units, suitable for 
single-phase or three-phase up to 650 volts, and certified safe for groups 1, 2 and 3 
gases. Die cast in special Victor alloy, with bullet-hard toughened glass globes, 
Victor Unit Lighting gives maximum safety and durability. Victor Lighting has been 
proved and tested by extensive use in British 

mines, and today large scale production enables 

these highly adaptable units to be produced at 

teally keen prices. The form of. lighting for 

petroleum atmospheres, coke oven plants, and all 

industrial applications demanding flameproof con- 

ditions ... May we send you full literature ? 


VICTOR PRODUCTS (WALLSEND) LIMITED 
The largest Rotary Drill Manufacturers in the World 


WALLSEND-ON-TYNE ENGLAND 
Telephone : Wallsend 63271-2-3. Telegrams: Victor’? Wallsend 
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HIGH TEMPERATURE 
CREEP RESISTING STUDS I 
BOLTS, NUTS & SPECIAL PARTS 


A positive defence against the effects 
of heat, these ‘*Marwin” Products 
resist ‘“‘creep’’ at elevated tempera- 
tures, resist embrittlement from 
exposures to high temperature stresses 
and at the same time retain high 
tensile strength at elevated tempera- ; 

tures. Write for details. 


W. MARTIN WINN L? 


DARLASTON S. STAFFS. 
Phone: Darlaston 72/3/4. Grams: ‘‘Accuracy, Darlaston”’ 


VOLUMETERS FOR OIL, PETROL 
AND OTHER PETROLEUM PRODUCTS | Fux 


- U 

FLA 

BALANCED APPROVED BY 
PERFORMANCE THE BOARD OF 


RUGGED 
CONSTRUCTION 


@ TRADE (Standards 
Department) 


ORS LIMI 
BELLE ISLE TED 


ESTABLISHED 1777 LONDON, N.7 "PHONE: NORTH 1625 
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SWITCH AND 
CONTROL GEAR 


CHIEF PRODUCTS 


CONTACTOR STARTERS 


TOTALLY ENCLOSED 
UP TO 450 H.P AT 660 V 
UP TO 250 H.P. AT 3,300 V. 


FLAMEPROOF 


UP T0 250 HP.AT 3.300 SENTRY FUGUE 
CONTROL & PROTECTION 


MINING SWITCHGEAR FOR CONVEYORS 


A COMPREHENSIVE RANGE OF 
CONTROL GEAR AND ACCESSORIES 
FOR COAL-CUTTERS, CONVEYORS, @ SEQUENCE CONTROL 

= LOADERS. DRILLS anD HAULAGE. IS PROVIDED BY ONE SENTRYFUGUE SWITCH DRIVEN BY THE 
BELT OF THE RECEIVING CONVEYOR AND CONTROLLING THE 


OPERATION OF THE DELIVERING CONVEYOR. 


OIL-BREAK SWITCHGEAR ® BELT PROTECTION 


TOTALLY ENCLOSED 
UP TO 3,000 AMPS, AT 660 V. 


IS PROVIDED BY ONE SENTRYFUGUE SWITCH DRIVEN BY 


UP TO 400 AMPS. AT 3,300 V THE BELT OF THE CONVEYOR TO BE PROTECTED, IN CON- 
FLAMEPROOF JUNCTION WITH ONE  SENTRYFUGUE RELAY WHICH 
UP TO 400 AMPS. AT 660 V. CONTROLS THE ‘CONVEYOR STARTER 


UP TO 400 AMPS. AT 3,300 V. 


PATENT APPLIED FOR —~ PAMPHLET R72/1 ON REQUEST. 


M.aC. SWITCHGEAR LTD, 


KIRKINTILLOCH, GLASGOW. 
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_ study of steel requirements of the or 

- eum industry: plates for fusion welded 

vessels; constructional steel; forgings; 

alloy steels, ‘corrosion 
heat-resisting ; etc. The Technical 


STEEL COMPANIES LIMITED 


ROAD 10 - ENGLAND, 


US38 
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for the Petroleum Industry 
Departments will ve pleased to discuss 
specific applications with manufacturers 
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GAS OIL,;CRUDE HEAT EXCHANGERS 
Total Surface - - - - - - 1680 sq. ft. 


We are specialists in the design and fabrication of 
all types of heat exchangers and shall be pleased to 
submit proposals to meet your most exacting require- 
ments. 


Let us solve your heat exchange problems to your 
entire satisfaction. 


A. F. CRAIG & CO., LTD. 


CALEDONIA ENGINEERING WORKS 
PAISLEY SCOTLAND 


} London Office: 727 Salisbury House, London Wall, E.C.2. Telephone: MONARCH 4756 


Americcn Assoc.ates : 


THE KOCH ENGINEERING COMPANY, INC., WICHITA, KANSAS 


| 
m) Heat Exchange Equipment | 
» 
4 


The SQUARE TAPER 


ee —for easier handling 


The Square Taper is designed for the easier handling 
of oils and similar liquids. Accurate pouring results 
from the tapered top which obviates in most cases the 
need for special adapters. The drop handle on the side 
of the cone facilitates control of the container when 
decanting: in addition, it reduces the risk of damage 
in transit and permits of easier access when lifting. 


METAL CONTAINERS 


METAL CONTAINERS LTD., 17 WATERLOO PLACE, PALL MALL, LOND 
WORKS: ELLESMERE PORT & RENFREW. ASSOCIATED COMPANIES OVERS! 
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